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(57)Abstract: 

PURPOSE: To provide means for preventing a terminal 
of an infrared lamp from being oxidized and corroded in a 
substrate heating method with infrared rays and a 
substrate heating apparatus by isolating a low pressure 
heating chamber and the infrared lamp placed under the 
atmosphere pressure with a thin-walled quartz cylinder. 
CONSTITUTION: A plurality of quartz cylinders 6 
disposed into flat plane configuration are constructed to 
penetrate in air tightness with a wall of a heating 
chamber 1 including a gas introduction port 2 and an 
exhaust port 3. and a straight infrared lamp 8 is 
accomodated in the quartz cylinder 6. A carbon 
susceptor 4 on which a substrate 5 is placed is disposed 
in opposition to the infrared lamp 8. Difference pressure 
between the inside and outside of the heating chamber 1 
is supported with the quartz cylinder 6. Non oxidizing gas 
is directed to flow between the quartz cylinder 6 and the 
infrared lamp 8 to protect a terminal part of the infrared 
lamp 8 from oxidization and corrosion. Part of the cross 

section of the quartz cylinder 6 is formed into a parabola or an ellipse that forms a reflection 
film to acljust the direction of radiation of inrared rays emitted from the infrared lamp 8. 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate heating approach by the infrared radiation characterized by passing the 
gas which became independent of the ambient atmosphere which arranges to a plane two or 
more straightHineHike infrared lamps held in the tube-like object made from a quartz, counters 
the straight-line-like infrared lamp held in this tube-like object made from a quartz* arranges a 
heated substrate, and encloses this heated substrate between the infrared lamp of the shape of 
this straight line, and the tube-like object made from a quartz. 

[Claim 2] Substrate heating apparatus by the infrared radiation characterized by having the 
tube-like object made from a quartz which holds the infrared lamp of the shape of two or more 
straight line arranged at the plane, and the infrared lamp of each shape of this straight line, and a 
means to counter the straight-line-like infrared lamp held in this tubeHike object made from a 
quartz, and to arrange a heated substrate. 

[Claim 3] Substrate heating apparatus by the infrared radiation indicated by claim 2 to which the 
tube-like object made from a quartz is characterized by the ******** rather than a straight- 
lineHike infrared lamp. 

[Claim 4] Substrate heating apparatus by the infrared radiation indicated by claim 2 
characterized by establishing a means to pass a non-oxidizing gas, between a straightHineHike 
infrared lamp and the tube-like object made from a quartz. 

[Claim 5] Substrate heating apparatus by the infrared radiation indicated by claim 2 
characterized by forming a reflector in the tube wall of the side which does not counter the 
heated substrate of the tube-like object made from a quartz which holds a straight-line-like 
infrared lamp. 

[Claim 6] Substrate heating apparatus by the infrared radiation indicated by any 1 term from 
claim 2 characterized by a part of cross section of the tube-like object made from a quartz in 
which a straight-line-like infrared lamp is held having an ellipse or the configuration of a parabola 
to claim 5. 

[Claim 7] Substrate heating apparatus by the infrared radiation indicated by claim 6 
characterized by arranging the straight-line-like infrared lamp in accordance with the ellipse of 
the cross section of the tube-like object made from a quartz, or the focus of a parabola. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate heating approach and substrate 
heating apparatus by the infrared radiation used when depositing a coat on substrates, such as a 
semi-conductor wafer. Heating by the infrared lamp can enlarge the programming rate or 
temperature fall rate of a heated object, and since it has the advantage of being able to adjust 
the area for heating freely to the diameter of macrostomia, it is used abundantly at the process 
which forms film, such as a semi-conductor, a ferroelectric, and an oxide superconductor, on a 
substrate. 

[0002] And diameter-ization of macrostomia of a heated substrate in recent years progresses, 
the processing number of sheets per one batch follows on increasing, and increase of the area of 
a required heating field is being enhanced. Usually, an infrared lamp is arranged at an 
atmospheric-air side, a heated substrate is arranged in the decompressed heating chamber, and 
since the structure which seals between an infrared lamp and heated substrates with a quartz 
plate is taken, when the area of a heating field becomes large, in order to bear at the differential 
pressure of heating chamber inside and outside, it is necessary to make thickness of a quartz 
plate remarkably thick. 

[0003] Therefore, the magnitude of a heating chamber is not the magnitude of an infrared lamp, 
and the present condition is restrained in the magnitude which can manufacture a quartz plate. 
Even if it is able to manufacture a thick quartz plate, the distance of an infrared lamp and a 
heated substrate will separate and the resolution for heating effectiveness not only worsening, 
but controlling the temperature distribution of a heated substrate will also worsen. Then, it is 
required to bring an infrared lamp and a heated substrate close by a certain approach. 
[0004] 

[Description of the Prior Art] Drawing 4 is the configuration explanatory view of the substrate 
heating apparatus by the conventional infrared lamp, this drawing — setting — 31 — a heating 
chamber and 32 — for a quartz plate and 35, as for a heated substrate and 37, a carbon 
susceptor and 36 are [ gas installation tubing and 33 / an exhaust pipe and 34 / a reflector and 
38 ] infrared lamps. 

[0005] In the heating apparatus by this conventional infrared lamp, the base of the heating 
chamber 31 which has the gas installation tubing 32 and an exhaust pipe 33 is sealed with the 
quartz plate 34, the carbon susceptor 35 is arranged in the heating chamber 31, and the heated 
substrate 36 is laid on it. And the infrared lamp 38 of the shape of a reflector 37 and a straight 
line is formed in the bottom of the quartz plate 34 which seals the base of the heating chamber 
31. 

[0006] In this heating apparatus, the infrared radiation emitted from an infrared lamp 38 is 
reflected by the reflector 37. the quartz plate 34 is penetrated, it is absorbed by the carbon 
susceptor 35. and the heated substrate 36 currently laid on it is heated by making this carbon 
susceptor 35 generate heat. 

[0007] In this heating apparatus, the ambient atmosphere of it being atmospheric pressure which 
surround the carbon susceptor 35 and the heated substrate 36 is rare, and are usually the 



http://www4Jpdl.ncipi.gojp/cgi-bin/tran.web,cgi.eije 



2006/06/07 



JP.07~13067V,A [DETAILED DESCRIPTION] 



2/5 ^—iy 



carrier gas or the reactant gas of 0.1 atmospheric-pressure extent, such as hydrogen, in many 
cases. On the other hand, an infrared lamp 38 keeps the temperature of the terminal 38 at 300 
degrees C or less, in order to protect a terminal from oxidization or corrosion, it needs to carry 
out air cooling, and it is arranged on the outside of the heating chamber 31. 
[0008] Thus, one side will touch the low voltage near a vacuum, an another side side will touch 
atmospheric pressure, and the quartz plate 34 is 2 1cm in this quartz plate 34. The force of hit 
Ikgf will be added. And if diameter-ization of macrostomia of the heating chamber of the format 
which supports the differential pressure of heating chamber 31 inside and outside with the plane 
quartz plate 34 is performed, not only the thing for which the diameter of an effective exposure 
of an infrared lamp 38 is enlarged but also the magnitude of the quartz plate 34 must be 
enlarged. 

[0009] For example, when heating the carbon susceptor 35 with a diameter of 30cm, it is 
required to set the diameter of the quartz plate 34 to about 40cm from the relation of heat 
dissipation, the force concerning the quartz plate 34 is calculated with about 1 .2t, and the 
thickness of the quartz plate 34 which can bear this force is set to 2cm. If the diameter of the 
quartz plate 34 is set also to 90cm, the thickness of the minimum required quartz plate 34 also 
amounts to 10cm, processing of the quartz plate 34 not only becomes difficult, but the distance 
of an infrared lamp 38 and the carbon susceptor 35 will become large inevitably, and the 
effectiveness of an infrared lamp 38 and the controllability of temperature distribution will get 
worse. 

[0010] If infrared lamp 38 self is arranged in the heating chamber 31. the reinforcement-problem 
of the quartz plate 34 which this quartz plate 34 became unnecessary and was described 
previously will be solved, but when an ambient atmosphere is reactivity, it is necessary to take 
into consideration oxidation and corrosion of the terminal of an infrared lamp 38, an approach to 
take out a terminal, etc. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention supports the differential pressure of 
heating chamber inside and outside with the tube-like object made from a quartz which 
separates between a heating chamber and straight-line-like infrared lamps, and offers a means 
to protect the terminal of an infrared lamp from oxidation or corrosion, by passing a non^ 
oxidizing gas to the tube-like object made from a quartz. 
[0012] 

[Means for Solving the Problem] Two or more straight-line-like infrared lamps held in the tube- 
like object made from a quartz in the substrate heating approach by the infrared radiation 
concerning this invention have been arranged to the plane, the straight-line-like infrared lamp 
held in this tube-like object made from a quartz was countered, the heated substrate has been 
arranged, and the process which passes the gas which became independent of the ambient 
atmosphere which encloses this heated substrate between the infrared lamp of the shape of this 
straight line and the tube-like object made from a quartz was adopted. 

[0013] Moreover, in the substrate heating apparatus by the infrared radiation concerning this 
invention, the configuration which has the tube-like object made from a quartz which holds the 
infrared lamp of the shape of two or more straight line arranged at the plane and the infrared 
lamp of each shape of this straight line, and a means to counter the straight-line-like infrared 
lamp held in this tube-like object made from a quartz, and to arrange a heated substrate was 
adopted. 

[0014] In this case, the tube-like object made from a quartz can make it longer than a straight- 
line-like infrared lamp, and the terminal area of an infrared lamp can be protected by passing a 
non-oxidizing gas between an infrared lamp and the tube-like object made from a quartz. 
[0015] Moreover, the direction of the infrared radiation emitted from an infrared lamp can be 
adjusted by being able to form a reflector, being able to make infrared radiation emit effectively, 
making a part of cross section of the tube-like object made from a quartz into an ellipse or a 
parabola configuration, and changing the location of an infrared lamp into the tube wall of the 
side which does not counter the heated substrate of the tube-like object made from a quartz 
which holds a straight-line-like infrared lamp in this case in this case. 
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[0016] 

[Function] Drawing 1 is the principle explanatory view of the substrate heating apparatus by the 
infrared lamp of this invention, this drawing — setting — 1 — a heating chamber and 2 — for a 
carbon susceptor and 5» as for the tube-like object made from a quartz, and 7. a heated 
substrate and 6 are [ gas installation tubing and 3 / an exhaust pipe and 4 / the reflective film 
and 8 ] infrared lamps. 

[0017] This principle explanatory view explains the principle of the substrate heating approach by 
the infrared radiation of this invention, and heating apparatus. In the substrate heating apparatus 
by the infrared lamp of this invention, the carbon susceptor 4 which lays the heated substrate 5 
in the heating chamber 1 which has the gas installation tubing 2 and an exhaust pipe 3 has been 
arranged, and the straight-line-like infrared lamp 8 is arranged to the tube-like object 6 made 
from a quartz which formed the reflective film 7 in the side face distant from the heated 
substrate 5 under this carbon susceptor 4. Thus, when a part of cross section supports the 
inside-and-outside differential pressure of the heating chamber 1 with a circle, an ellipse, and 
the parabolic tube-like object 6 made from a quartz, the quartz plate between an infrared lamp 8 
and the heated substrate 5 can be omitted, consequently an infrared lamp 8 and the heated 
substrate 5 can be brought close, and improvement in the heating effectiveness of the carbon 
susceptor 4 and temperature distribution can be aimed at. 

[0018] In addition, although not illustrated, this tube-like object 6 made from a quartz penetrates 
the wall of the heating chamber 1 in the airtight condition, and the interior of the tube-like object 
6 made from a quartz is open for free passage to atmospheric air, passes oxidizability gas 
between the tube-like object 6 made from a quartz, and an infrared lamp 8, and cools the 
terminal of an infrared lamp 8, and it protects it from oxidation or corrosion. 
[0019] Moreover, make the cross section of a side far from the part 5, i.e., the heated substrate, 
of a cross section of the tube-like object 6 made from a quartz an ellipse or parabolic, form the 
reflective film 7 in that side face, and the straight-line-like infrared lamp 8 is arranged near 
[ that ] the focus as shown in this drawing. By changing the distance between a focus and an 
infrared lamp 8, the radiation direction of the infrared radiation emitted from an infrared lamp 8 
can be ac^justed, and the temperature distribution of the carbon susceptor 4 can be made into a 
desired configuration. 
[0020] 

[Example] Hereafter, the example of this invention is explained. 

(The 1 st example) Drawing 2 is the configuration explanatory view of the substrate heating 
apparatus by the infrared radiation of the 1 st example, (A) shows a flat surface and (B) shows 
the cross section. For a carbon susceptor and 12, as for a reflector and 14. in this drawing, a 
heated substrate and 1 3 are [11/ the tube-like object made from a quartz and 1 5 ] infrared 
lamps. 

[0021] In the substrate heating apparatus by the infrared radiation of this example, the tube-like 
object 14 made from a quartz which has arranged the reflector 13 which has the reflector of the 
shape of two or more cylinder, and held the infrared lamp 1 5 along with the medial axis of the 
reflector of the shape of this cylinder in the bottom of the carbon susceptor 1 1 which lays the 
heated substrate 12 is arranged. 

[0022] Since the tube-like object 1 4 made from a quartz of a cross-section round shape is 
performing cutoff with the atmospheric air of substrate heating apparatus and the vacuum by the 
infrared radiation of this example, the value to which it is proportional to the diameter of each 
cylinder to the minimum thickness which can bear the inside-and-outside differential pressure of 
the plane quartz plate in the conventional technique being proportional to the square of that 
diameter in the case of a cylinder is enough. 

[0023] For example, when the diameter of an infrared lamp is 2cm and a heating diameter is 
90cm, though the bore of the tube-like object 14 made from a wrap quartz is set to 3cm with 
allowances for an infrared lamp to the quartz plate with a thickness of 10cm having been 
required for, if there is 1mm of thickness, it is enough [ a Prior art ] as it. 

[0024] Therefore, when based on the conventional technique, according to this this invention or 
this example, what has a distance required 1 1 cm also at the lowest from the core of an infrared 
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lamp to a heated substrate can be sharply shortened with 1 .6cnn. 

[0025] In this example, an infrared lamp can be cooled by passing the gas which became 
independent of the ambient atmosphere which encloses a heated substrate between a straight- 
line-like infrared lamp and the tubeHike object made from a quartz. And if the tube-like object 
made from a quartz is made longer than a straightHineHike infrared lamp, the terminal area of an 
infrared lamp can be covered by oxidizability gas, and it can cool effectively. 
[0026] Moreover, if a reflector is formed by forming reflexibility matter, such as gold, in the tube 
wall of the side which does not counter the heated substrate of the tube-like object made from 
a quartz which holds a straightHineHike infrared lamp, the infrared radiation emitted from an 
infrared lamp can be used effectively. 

[0027] (The 2nd example) Drawing 3 is the configuration explanatory view of the substrate 
heating apparatus by the infrared radiation of the 2nd example. (A) shows a flat surface and (B) 
shows the cross section, this drawing — setting — 21 — a carbon susceptor and 22 — a 
heated substrate and 23 — a driving shaft and 24 — for the tubeHike object made from a 
quartz, and 27, as for an infrared lamp and 29, the reflective film and 28 are [ a rotation 
installation machine and 25 / a heating chamber and 26 / a terminal and 30 ] O rings. 
[0028] The core of the disc-like carbon susceptor 21 for laying and heating the heated substrate 
22 is supported with a driving shaft 23, and the pars basilaris ossis occipitalis of the heating 
chamber 25 made from stainless steel is penetrated pivotable through the rotation installation 
machine 24 which consists this driving shaft 23 of a seal, a magnetic fluid, bellows, etc., and it 
draws outside, and enables it to rotate the carbon susceptor 21 with a drive in this example. 
[0029] And the straightHine-like infrared lamp 28 is held into the tube-like object 26 made from 
a quartz with which the cross section in which the reflective film 27 was formed to the bottom of 
this carbon susceptor 21 consists of a part of a transparent semicircle to the part and infrared 
radiation of a parabola, between the periphery of the tube-like object 26 made from a quartz and 
the side faces of the heating chamber 25 made from stainless steel is sealed with O ring 30, and 
the terminal 29 of an infrared lamp 28 is drawn from the open end of the tube-like object 26 
made from a quartz. In addition, even if it replaces with a parabola the cross-section 
configuration of the pars basilaris ossis occipitalis of the tubeHike object 26 made from a quartz 
used as a reflector and makes it into an ellipse form, the almost same effectiveness as the 
above can be produced. 

[0030] In the substrate heating apparatus by the infrared radiation of this example, the outer 
diameter of an infrared lamp 28 is 15mm, and die length is 450mm, and the bore of the semicircle 
part of the tubeHike object 26 made from a quartz is [ 1 .5mm and the die length of 35mm and 
thickness ] 500mm. Since the reflective film 27, such as gold, is formed in the paraboloid part of 
this tube-like object 26 made from a quartz, it acts as a reflecting plate. 

[0031] Moreover, although it supports with a terminal assembly and infrared radiation is made to 
emit in parallel so that the medial axis of an infrared lamp 28 may be in agreement with the focus 
of the paraboloid part of the tube-like object 26 made from a quartz in this case, an infrared 
emission angle can be adjusted by changing the distance of the medial axis of an infrared lamp 
28, and the focus of a paraboloid part. Ten infrared lamps 28 are arranged at intervals of 45mm, 
are divided into two zones, are put side by side, and can heat a 400mmx400mm field now. In 
addition, the carbon susceptor 21 which changes infrared radiation to heat is a disk with a 
diameter [ of 400mm ], and a thickness of 7mm, 

[0032] Moreover, nitrogen gas was passed between the tube-like object 26 made from a quartz, 
and the infrared lamp 28, and it has prevented the temperature of the terminal 29 of an infrared 
lamp 28 rising. The carbon susceptor 21 separates from the core of an infrared lamp 28 50mm, is 
installed, and can realize a desired temperature-distribution condition over the whole surface of 
the carbon susceptor 21 by controlling the injection power of the predetermined infrared lamp of 
ten. 
[0033] 

[Effect of the Invention] As explained above, even when enlarging the diameter of a heated 
substrate according to the substrate heating approach and substrate heating apparatus by 
infrared radiation of this invention, the place which can shorten distance between an infrared 
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lamp and a heated substrate, and contributes to the improvennent in a throughput by diameter 
[ of macrostomia iHzing of a semiconductor device etc. and several multi-sheet batch 
processing is large. 
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http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.eije 



2006/06/07 



JP.07-13067V,A [DESCRIPTION OK DRAWINGS] 



1/2 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the principle explanatory view of the substrate heating apparatus by the infrared 
lamp of this invention. 

[Drawing 2] It is the configuration explanatory view of the substrate heating apparatus by the 
infrared radiation of the 1 st example, and (A) shows a flat surface and (B) shows the cross 
section. 

[Drawing 3] It is the configuration explanatory view of the substrate heating apparatus by the 
infrared radiation of the 2nd example, and (A) shows a flat surface and (B) shows the cross 

section. 

[Drawing 4] It is the configuration explanatory view of the substrate heating apparatus by the 
conventional infrared lamp. 
[Description of Notations] 

1 Heating Chamber 

2 Gas Installation Tubing 

3 Exhaust Pipe 

4 Carbon Susceptor 

5 Heated Substrate 

6 TubeHike Object made from Quartz 

7 Reflective Film 

8 Infrared Lamp 

1 1 Carbon Susceptor 

12 Heated Substrate 

13 Reflector 

14 TubeHike Object made from Quartz 

1 5 Infrared Lamp 

21 Carbon Susceptor 

22 Heated Substrate 

23 Driving Shaft 

24 Rotation Installation Machine 

25 Heating Chamber 

26 TubeHike Object made from Quartz 

27 Reflective Film 
2d Infrared Lamp 

29 Terminal 

30 O Ring 

31 Heating Chamber 

32 Gas Installation Tubing 

33 Exhaust Pipe 

34 Quartz Plate 

35 Carbon Susceptor 

36 Heated Substrate 
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37 Reflector 

38 Infrared Lamp 
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DRAWINGS 



[Drawing 1] 




1 : tjm^*y*< 

2 : ify^mxe 

3 ; m^^ 

5 : mummtsL 

7 :&mm 

8 : > 3r 



[Drawing 2] 
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[Drawing 4] 
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